Three-year Trajectories of Caregiver Burden in Alzheimer's Disease. by Conde Sala, Josep Lluís et al.




Three-Year Trajectories of Caregiver Burden
in Alzheimer’s Disease
Josep L. Conde-Salaa,∗, Oriol Turro´-Garrigab, Laia Calvo´-Perxasb, Joan Vilalta-Franchb,c,d,
Secundino Lopez-Pousab,c,d,e and Josep Garre-Olmob,c
aDepartment of Developmental Psychology, University of Barcelona, Barcelona, Spain
bResearch Unit, Institut d’Assiste`ncia Sanita´ria, Salt, Spain
cDepartment of Medical Sciences, University of Girona, Girona, Spain
dMemory and Dementia Assessment Unit, Institut d’Assiste`ncia Sanitaria, Salt, Spain
eDepartment of Neurology, Josep Trueta Hospital. Institut Catala´ de Salut, Girona, Spain
Handling Associate Editor: Andrea Slachevsky
Accepted 14 April 2014
Abstract. Although numerous studies have examined caregiver burden in the context of Alzheimer’s disease, discrepancies
remain regarding the influence of certain factors. This study aimed to identify trajectories of caregiver burden in the context of
Alzheimer’s disease, as well as the factors associated with them. A cohort of patients and caregivers (n = 330) was followed up
over three years. Growth mixture models were fitted to identify trajectories of caregiver burden according to scores on the Zarit
Burden Interview (ZBI). A multilevel multinomial regression analysis was then conducted with the resulting groups and the
patient and caregiver factors. In the sample as a whole, burden increased during follow-up (F = 4.4, p = 0.004). Three groups were
identified: G1 (initially high but decreasing burden), G2 (moderate but increasing burden), and G3 (low burden that increased
slightly). Patients in G1 and G2 presented more neuropsychiatric symptoms and poorer functional status than did those in G3.
Caregivers in G1 and G2 had poorer mental health. Spouses and, especially, adult children who lived with their parent (the
patient) were more likely to belong to G2 (odds ratio [OR] 6.24; 95% CI 2.89–13.47), as were sole caregivers (OR 3.51; 95%
CI 1.98–6.21). The patient factors associated with increased burden are neuropsychiatric symptoms and functional status, while
among caregivers, being the sole carer, poor mental health, and living with the patient are of relevance.
Keywords: Burden, family caregivers, longitudinal studies, mental health, neurobehavioral manifestations
INTRODUCTION
Caregiver burden has been defined as a subjective
measure of the physical, psychosocial, and financial
pressure experienced by people who provide care
to another individual. In the context of Alzheimer’s
disease (AD), the most widely used instrument for
assessing this phenomenon is the Zarit Burden Inter-
view (ZBI) [1].
Burden among the family caregivers of patients with
AD and the factors associated with it has been widely
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studied. The clinical features of patients that are most
directly related to caregiver burden are the behav-
ioral and psychological symptoms of dementia (BPSD)
[2–6] and functional impairment [6–9], both of which
are factors linked to the decision to place patients in
residential care [10]. More severe anosognosia has also
been related to greater burden [11, 12]. Research has
demonstrated that increased burden has a detrimen-
tal effect not only on the mental health of caregivers,
where it is associated with higher levels of anxiety [13]
and depression [7, 13–16], but also on their physical
health [17]. It also has a negative effect on caregiver
perceptions of the patient’s quality of life [18, 19].
Certain socio-demographic factors, such as gender,
are also of relevance, since women dedicate more time
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to caregiving duties and report greater burden, anxiety,
and depression [20–24]. Another relevant factor is the
care context: living with the patient is associated with
greater burden [25, 26], and caregivers of patients who
are later placed in an institution report less burden and
fewer depressive symptoms following this placement
[27].
There is, however, a need for a clearer understand-
ing of how burden may change over time, since studies
examining the associated factors have reported incon-
sistent findings. For instance, some research reports
a decrease in overall burden over time [2], whereas
other studies have found that it remains stable [8,
9] or even increases [3, 28]. With respect to symp-
toms of depression and anxiety in caregivers, one
study documents a reduction in these symptoms due to
progressive adaptation to the situation [29], whereas
in another report the mean levels of depression and
emotional exhaustion worsened over time, especially
among wives and daughters-in-law [24]. In terms of the
time spent providing care to the patient, one study iden-
tified three different trajectories, two of which involved
an increase in time after 4.5–5 years, while the third
was associated with a sharp decrease; however, the
authors were unable to identify clearly the factors that
determined these differences [30]. Finally, with regard
to kinship, there is discrepancy over whether the great-
est burden is experienced by spouses [22, 31–34] or by
adult-child caregivers [26, 35–37].
The aim of the present study was to identify groups
of caregivers with a similar trajectory of burden over a
three-yearperiod,andthentoidentifyfactorsassociated
with each trajectory. This study was conducted based
on the underlying hypothesis that there are groups of
caregivers with similar evolutionary trajectories of bur-
den. In order to achieve the study objectives, we used a
person-centered statistical approach using growth mix-
ture models (GMM) to characterize the trajectories of
caregiver burden [38]. GMM models allow the identifi-
cation of unobserved groups of individuals with similar
trajectories. This approach is capable of detecting not
only whether a group of persons changes on an outcome
measure, but whether there are individual differences in
the rates of change among group members.
METHODS
Design and study population
This was a prospective cohort study of non-
institutionalized patients with AD and their family
caregivers over a period of three years.
All the patients were diagnosed with either AD
according to DSM-IV (Diagnostic and Statistical Man-
ual of Mental Disorders) criteria [39] or probable
AD according to the criteria of the NINCDS-ADRDA
(National Institute of Neurological and Communica-
tive Disorders and Stroke/Alzheimer’s Disease and
Related Disorders Associations) [40]. The sample also
comprised their respective family caregivers, defined
as the person with main responsibility for helping the
patient with activities of daily living (ADL). Patients
were excluded if they presented vascular or traumatic
events, alcohol or substance dependency or abuse,
and if they had severe communication problems that
prevented them from responding adequately to the
assessment questions.
All the AD subjects were seen as out-patients in the
Memory and Dementia Assessment Unit of the Santa
Caterina Hospital in Girona (Spain) and formed part of
the SIDEA research project (Seguimiento Integral de la
Enfermedad de Alzheimer––Comprehensive Follow-
Up of Alzheimer’s Disease). This project is an obser-
vational, longitudinal, and pragmatic cohort study.
Using a standardized protocol it aims to describe and
follow-up a large cohort of patients diagnosed with
AD, as well as their family caregivers, who receive
outpatient medical and social care at secondary-level
centers in our area. The present study forms part of this
project and was approved by the Ethics Committee for
Clinical Research of the local health authority.
The data corresponding to the baseline assessment
of this study have been previously published [32].
Socio-demographic data
The socio-demographic characteristics of patients
and caregivers (age, gender, marital status, level of
education, family relationship, and whether they lived
together) were recorded by means of a structured inter-
view, the Cambridge Mental Disorders of the Elderly
Examination (CAMDEX) [41].
Clinical data regarding patients
These data were collected by means of three instru-
ments:
The Mini Mental State Examination (MMSE). This
is a brief cognitive examination whose scores range
from 0 to 30 [42]; the higher the score, the better the
cognitive function.
Disability Assessment for Dementia (DAD). This
scale, which was completed by caregivers, assesses a
wide range of ADL: basic, instrumental, and leisure.
It comprises 40 items and scores range from 0–80
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[43]. Higher scores are indicative of better functional
status.
Neuropsychiatric Inventory (NPI). This instrument
for evaluating behavioral and psychological symptoms
in AD is administered to the caregiver. It comprises
12 subscales and scores range from 0–144 [44]. The
higher the score, the more symptoms are presented by
the patient.
Clinical data regarding caregivers
Two instruments were used to collect these data:
Zarit Burden Interview (ZBI). This questionnaire is
designed to assess the burden experienced by care-
givers and it comprises 22 items that are scored on
a Likert scale ranging from 1 (never) to 5 (almost
always). The total score therefore ranges between 22
and 110, and higher scores indicate greater burden [1].
SF-12 Health Survey (SF-12v1), the short form of
the SF-36 Health Survey. Raw scores on this question-
naire yield a summary score on two broad dimensions:
physical health and mental health. The possible score
range on both dimensions is 0–100 [45], and the higher
the score, the better the respondent’s health.
The number of daily hours spent caring for the
patient were also recorded, and those individuals who
were the sole caregiver were identified.
Procedure
In the initial interview, the aims of the study were
explained to patients and caregivers, who were then
interviewed separately. All the patients and their care-
givers gave their written consent to participate in the
study. The assessment instruments were administered
by a clinical neuropsychology research team from the
hospital.
The baseline assessment interviews were conducted
between July 2003 and July 2012. Participants in the
present study were followed up at 12, 24, and 36
months after baseline.
Statistical analysis
The descriptive analysis of categorical variables
involved calculating frequencies and conducting com-
parisons by means of the Pearson χ2 test. For
continuous variables, the linear mixed model was
used to calculate the fixed effects (F, ANOVA) and
the simple effects of the estimated marginal means
for each assessment point. A heterogeneous first-
order auto-regressive [AR (1)] covariance structure
was used, as this provided the best fit to the unstruc-
tured matrix and best fulfilled the parsimony criterion.
The contrasts involving continuous variables were cor-
rected by means of the Bonferroni test for multiple
comparisons.
Growth mixture models (GMM) were fitted in order
to characterize the trajectories of caregiver burden
according to scores on the ZBI. The models were esti-
mated using different numbers of latent classes, with
multiple iterations being applied to each model using
different random initial values so as to reduce the like-
lihood of a given model being erroneously identified
as providing the best fit to the data. The optimum num-
ber of trajectories was determined by applying various
indices of model fit and using the parsimony criterion
to select the most appropriate model. The general pro-
cedure was as follows. First, a single-class model was
fitted so as to provide a baseline against which the
improvement in statistical fit could be measured. Mod-
els with an increasing number of classes were then
progressively fitted, up to a maximum of five possi-
ble classes. The definitive number of classes was then
determined on the basis of the following statistical fit
parameters. The Akaike information criterion (AIC)
[46], the Bayesian information criterion (BIC) [47],
and the sample-adjusted BIC are descriptive indices
of overall goodness of fit. These criteria are based on
the distance between a candidate model and the “true”
model, and they provide a likelihood-based measure
of fit with penalty terms for the number of estimated
parameters in the model (parsimony). When compar-
ing models the general rule is that lower values of the
AIC, BIC, and sample-adjusted BIC are indicative of
better fit. The Lo-Mendell-Rubin (LMR) test [48] com-
pares the fit of a given k class model with that of the k-1
class model. A p value less than.05 means that we can
reject the null hypothesis that the k-1 class model pro-
vides a better fit than does the k class model. Entropy
is a measure that tells us about the extent to which the
identified classes are different from one another, and it
is based on the probability that a given individual has
of belonging to each of the classes. If each subject in
a sample has a high probability of belonging to a sin-
gle class, then the model is said to have high entropy.
Entropy ranges between 0 and 1, and values approach-
ing 0.9 or higher indicate that the fitted model provides
a clear classification of subjects.
After reaching a final solution for each model, each
subject was assigned to a group on the basis of the
fit with his/her observed trajectory. In order to iden-
tify the clinical and socio-demographic characteristics
of patients and caregivers that were associated with
the trajectory of burden, a multilevel multinomial
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regression analysis [49] was conducted, taking the
groups resulting from the mixture model as the depen-
dent variable, and the patient and caregiver factors as
the independent variables.
For hypothesis contrasts the level of statistical sig-
nificance was set at 0.05. All data processing and
analysis was performed using SPSS 17.0 for Win-
dows (SPSS Inc.; Chicago), and Mplus7.11 (Muthe´n
& Muthe´n, Los Angeles).
RESULTS
Sample description
The initial cohort comprised 330 patients and their
respective caregivers, of whom 235 completed the
assessment at 12 months, 166 at 24 months, and 118
at 36 months. The remaining 212 cases were lost to
follow-up during the three-year period, most com-
monly as a result of deterioration in the patient’s status
(43%); the other causes were exitus (15%), change
of address (7%), and other issues such as refusal to
participate further or transport difficulties (35%).
At baseline, the cases lost to follow-up (n = 212)
were older (z = 2.4, p = 0.015), scored lower on the
MMSE (z = 3.1, p = 0.001), and had a worse functional
status (z = 3.5, p < 0.001) and more neuropsychiatric
symptoms (z = 2.1, p = 0.034), as compared with those
who completed all four assessments (n = 118). The
sample of caregivers presented no significant differ-
ences in terms of age, burden, or physical and mental
health. The categorical variables gender, years of
schooling, and family relationship showed no signifi-
cant differences in either patients or caregivers.
Clinical and socio-demographic data of participants
The clinical data of patients revealed a progres-
sive deterioration over the three years, especially in
terms of cognition (MMSE, F = 20.2, p < 0.001) and
functional status (DAD, F = 58.7, p < 0.001). With
regard to behavioral and psychological symptoms,
although the overall NPI score did not change sig-
nificantly over time, some of the subscale scores
decreased [NPI-Hallucinations (F = 2.8, p = 0.039) and
NPI-Depression (F = 3.7, p = 0.011)], while others
increased [NPI-Anxiety (F = 5.0, p = 0.002) and NPI-
Aberrant motor behavior (F = 3.0, p = 0.031)].
Data for caregivers showed a progressive and sig-
nificant increase over the three years in the number
of daily hours spent caring for the patient (F = 270.9,
p < 0.001). Burden (ZBI) also increased over this
period (F = 4.4, p = 0.004), although the number of sole
caregivers decreased (χ2 = 10.5, p = 0.014).
The progressive loss of cases to follow-up did not
produce any significant changes in the proportions
corresponding to the variables gender, years of school-
ing, family relationship, or living with the patient. As
expected, the only variable that showed a significant
difference in this regard was the age of patients and
caregivers. The complete data are shown in Table 1.
Factors and covariables associated with burden in
the total sample across follow-up
In the linear mixed analysis (fixed effects) the fac-
tors and covariables shown in Table 1 were introduced
as time-variant independent variables, with the depen-
dent variable being caregiver burden (ZBI). The patient
variables associated with burden were behavioral and
psychological symptoms (NPI: F = 18.9, p < 0.001),
functional status (DAD: F = 14.8, p < 0.001), and cog-
nitive status (MMSE: F = 2.4, p = 0.047). The caregiver
factors associated with burden were SF-12 mental
health (F = 43.9, p < 0.001), SF-12 physical health
(F = 8.5, p < 0.001), the relationship to the patient
(F = 8.1, p < 0.001), the daily hours of care (F = 3.7,
p = 0.005), and being the sole caregiver (F = 3.2,
p = 0.012). Gender, schooling, and age were not sig-
nificant factors for either patients or caregivers.
Growth mixture models of change in burden
Linear and quadratic GMMs were fitted to the ZBI
scores obtained at each assessment points, following
the procedure described in the Methods section. In
general, quadratic GMM showed the lowest BIC val-
ues, independently of the number of classes, thereby
suggesting that a non-linear model fitted better the
trajectories of ZBI scores over time. Table 2 shows
the results of the GMM adjustment indices for 1 to
5 classes. The AIC and BIC values for a single class
were, respectively, 7480.346 and 7512.377. Increasing
the number of classes to five reduced the AIC and BIC
by 169.824 and 105.761 points, respectively. The LMR
had p values close to 0.05 when the model included
two or three classes, although the entropy value was
slightly worse for the two-class model. In addition,
comparison of the model coefficients for the two-class
and three-class models indicated that the latter was able
to characterize the trajectory of three qualitatively dif-
ferent groups: (1) low and relatively stable severity of
burden; (2) moderate and increasing severity; and (3)
high and decreasing severity.
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Table 1
Socio-demographic and clinical data of patients and caregivers
Baseline 12 months 24 months 36 months Differences
1 (n = 330) 2 (n = 235) 3 (n = 166) 4 (n = 118) Test p
Patient factors
Women, n (%) 215 (65.2) 157 (66.8) 111 (66.9) 75 (63.6) 0.5 0.9161
School (≥8 years), n (%) 35 (10.6) 25 (10.6) 19 (11.4) 15 (12.7) 0.4 0.9271
Age, mean (SE) 78.0 (0.3) 79.0 (0.3)a 80.0 (0.3)b,d 81.0 (0.3)c,e,f 107.4 <0.0012
MMSE, mean (SE) 17.9 (0.2) 17.6 (0.2) 17.4 (0.3) 14.8 (0.4)c,e,f 20.2 <0.0012
DAD, mean (SE) 66.6 (0.4) 62.9 (0.6)a 60.0 (0.7)b,d 56.7 (0.8)c,e,f 58.7 <0.0012
NPI, mean (SE) 11.5 (0.6) 12.2 (0.9) 12.0 (0.8) 11.7 (0.9) 0.2 0.8842
Caregiver factors
Women, n (%) 224 (67.9) 164 (69.8) 120 (72.3) 80 (67.8) 1.1 0.7631
School (≥8 years), n (%) 164 (49.7) 110 (46.8) 71 (42.8) 59 (50.0) 2.4 0.4821
Relationship, n (%)
Spouse 136 (45.8) 103 (47.7) 80 (51.6) 57 (52.3) 2.4 0.8711
Adult child (LP) 65 (21.9) 46 (21.3) 31 (20.0) 19 (17.4)
Adult child (not LP) 96 (32.3) 67 (31.0) 44 (28.4) 33 (30.3)
Sole caregiver, n (%) 204 (61.8) 144 (61.3) 100 (60.2) 58 (49.2) 6.3 0.0971
Age, mean (SE) 59.7 (0.8) 60.1 (0.8) 60.7 (0.9) 63.3 (1.0)c,e,f 5.7 0.0012
Hours of care, mean (SE) 2.3 (0.0) 3.6 (0.1)a 4.5 (0.1)b,d 5.8 (0.1)c,e,f 270.9 <0.0012
ZBI, mean (SE) 41.1 (0.7) 42.6 (0.7)a 44.5 (0.9)b 44.7 (1.1)c 4.4 0.0042
SF-12, PH, mean (SE) 49.9 (0.5) 49.5 (0.6) 49.1 (0.7) 49.0 (0.8) 0.4 0.6972
SF-12, MH, mean (SE) 46.2 (0.6) 45.2 (0.7) 44.9 (0.8) 45.5 (1.0) 0.7 0.4972
1Pearson χ2test.2F, ANOVA, linear mixed model, fixed effects; Means, estimated marginal; SE, standard error; Significant with Bonferroni post
hoc contrasts: a1-2, b1-3, c1-4, d2-3, e2-4, f 3-4. p-values <0.05 are shown in bold. MMSE, Mini Mental State Examination; DAD, Disability
Assessment for Dementia; NPI, Neuropsychiatric Inventory; ZBI, Zarit Burden Interview; SF-12, Short Form of Health Survey; PH, physical
health; MH, mental health. LP, living with patient; Hours of care, daily.
Table 2
Growth mixture models for caregiver burden (ZBI). Fit indices for one to five classes
One class Two classes Three classes Four classes Five classes
Number of free parameters 8 12 16 20 24
Akaike information criterion 7480.346 7403.097 7365.038 7329.355 7310.522
Bayesian information criterion 7512.377 7451.144 7429.100 7409.433 7406.616
Entropy – 0.735 0.892 0.795 0.152
Lo-Mendell-Rubin test – 2 vs. 1 3 vs. 2 4 vs. 3 5 vs. 4
– p = 0.0059 p = 0.0463 p = 0.4174 p = 0.1529
N 330 C1 = 277 C1 = 244 C1 = 233 C1 = 211
C2 = 53 C2 = 46 C2 = 46 C2 = 48
C3 = 40 C3 = 44 C3 = 48
C4 = 8 C4 = 19
C4 = 4
ZBI, Zarit Burden Interview.
Trajectories of caregiver burden
The analysis of the mixture model applied to the
variable caregiver burden identified three caregiver tra-
jectories over the three-year period. The fixed effects
of burden in the groups considered in the linear
mixed model showed significant differences across the
follow-up (F = 73.5, p < 0.001).
With regard to the simple effects of the estimated
marginal means, the largest group (G3, Reference:
low burden) showed only a slight increase in bur-
den (F = 3.1, p = 0.024). Caregivers in G1 (burden
decreases) presented high burden at the baseline
assessment, which then decreased significantly over
the three years (F = 21.1, p < 0.001). Conversely, the
initially moderate level of burden in G2 (burden
increases) increased significantly over the follow-up
period (F = 50.7, p < 0.001). The level of burden in the
trajectoriesofgroups1and2wasalwaysabovetheover-
allmean.Thevalueobtained in thecomparisonofgroup
means was lower at 36 months than at baseline, suggest-
ing a certain degree of convergence in trajectories by the
final assessment point. Figure 1 displays the trajectories
in caregiver burden over the 36 months of the study.



















Group 1. Burden decreases Group 2. Burden increases Group 3. Reference
Mean all cases
F= 4.4, p = 0.004 
Fig. 1. Trajectories of caregiver burden (ZBI), Mixture model.
Scores and frequencies for the factors associated
with trajectories of burden
The NPI score (behavioral and psychological symp-
toms) of patients in G1 (burden decreases) fell by
8.1 points over the 36 months (F = 2.3, p = 0.069),
whereas during the same period the NPI score of
patients in G2 (burden increases) rose by 3.8 points
(F = 2.6, p = 0.052). The differences between groups
remained significant across all four assessment points,
most notably that between G2 (burden increases) and
G3 (reference group). NPI scores were always higher
in groups G1 and G2.
Over the 36 months of follow-up the functional sta-
tus (DAD) of patients deteriorated significantly in all
three groups: G1 (F = 6.5, p < 0.001), G2 (F = 26.1,
p < 0.001), and G3 (F = 33.2, p < 0.001). The differ-
ences between groups remained significant across all
four assessment points, most notably that between G2
(burden increases) and G3 (reference group). DAD
scores were always lower in groups G1 and G2.
The mental health (SF-12) of caregivers in G2
(burden increases) worsened significantly (6.9-point
decrease) over time (F = 8.5, p < 0.001). The differ-
ences between groups remained significant across the
follow-up period, notably that between G2 (burden
increases) and G3 (reference group). Mental health
scores were always lower in G2. By contrast, care-
givers in G1 showed an improvement in mental health
(8-point increase) over the 36 months of follow-up
(F = 1.9, p = 0.124).
The relative proportions of caregivers belonging to
each of the three family relationship groups (spouses,
adult child living with patient, and adult child not liv-
ing with patient) remained stable across the follow-up.
Group G1 (burden decreases) contained fewer spouses
than adult children, whereas in G2 (burden increases)
the number of spouses and of adult children liv-
ing with the patient was greater than the number
of adult children not living with the patient. In all
three groups the relative proportions of caregivers
by family relationship were significantly different at
the first three assessment points: baseline (χ2 = 28.7,
p < 0.001), 12 months (χ2 = 20.7, p < 0.001), and 24
months (χ2 = 15.0, p = 0.005).
With respect to being the sole caregiver, this was
much more common in G2 (burden increases), where
between 72% and 85% of caregivers did not share their
role with anybody else. Furthermore, the proportion
of sole caregivers in G2 remained significantly higher
than in G1 and G3 throughout the follow-up period.
The data for this analysis are shown in Supplementary
Table 1.
Multinomial multilevel regression analysis
The aim of the multinomial multilevel regression
was to identify the factors associated with the groups
derived from the analysis of trajectories, with G3 (low
burden) being taken as the reference group in each case.
Group 1 (burden decreases). A more deteriorated
state in patients (high NPI scores and low DAD scores)
increased the likelihood of belonging to this group.
In caregivers, poorer mental health increased the like-
lihood of belonging to this group, whereas being a
spouse caregiver reduced it.
Group 2 (burden increases). A more deteriorated
state in patients (high NPI scores and low DAD scores)
increased the likelihood of belonging to this group.
In caregivers, poorer mental health and being the sole
caregiver increased the likelihood of belonging to this
group; spouses and adult children who lived with the
patient were also more likely to belong to this group.
The factors that distinguish these two groups are
being the sole caregiver and being an adult-child
caregiver who lives with the patient, both of which
increased the likelihood of belonging to Group 2. Data
from the multinomial regression analysis are shown in
Table 3.
Burden with respect to family relationship and the
nature of the caregiving role
Scores for caregiver burden were also analyzed in
relation to the factors that were shown to be significant
in the multilevel multinomial regression: family rela-
tionship (spouse, adult child living with patient, and
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Table 3
Multinomial multilevel regression analysis of the trajectories of caregiver burden
Method: Forward stepwise B (SE) Wald p OR 95% CI
Group 1 (Burden decreases)
Patient factors
Behavioral (NPI) 0.03 (0.01) 13.75 <0.001 1.03 1.01–1.06
Functional (DAD) −0.04 (0.01) 8.84 0.003 0.95 0.92–0.98
Caregiver factors
Mental health (SF-12) −0.04 (0.01) 17.90 <0.001 0.95 0.93–0.97
Caregiving role
Sole caregiver (1) 0.19 (0.29) 0.44 0.506 1.21 0.68–2.17
Shared (2): Reference
Family relationship
Spouse (1) −1.15 (0.36) 9.80 0.002 0.31 0.15–0.65
Adult child (LP = 2) 0.28 (0.33) 0.72 0.394 1.32 0.69–2.55
Adult child (not LP = 3): Ref.
Group 2 (Burden increases)
Patient factors
Behavioral (NPI) 0.03 (0.01) 11.88 0.001 1.03 1.01–1.05
Functional (DAD) −0.04 (0.01) 10.58 0.001 0.96 0.93–0.98
Caregiver factors
Mental health (SF-12) −0.06 (0.01) 39.80 <0.001 0.93 0.92–0.95
Caregiving role
Sole caregiver (1) 1.25 (0.29) 18.72 <0.001 3.51 1.98–6.21
Shared (2): Reference
Family relationship
Spouse (1) 0.96 (0.37) 6.52 0.011 2.62 1.25–5.51
Adult child (LP = 2) 1.83 (0.39) 21.78 <0.001 6.24 2.89–13.47
Adult child (not LP = 3): Ref.
Model Fitting final
Fitting Criteria. −2 Log Likelihood = 889.770
Likelihood Ratio Tests. χ2 = 244.689, p < 0.001
Multinomial logistic regression analysis: Group 3 as reference. B, unstandardized coefficient; SE, standard error; OR, odds ratio; CI, confidence
interval. p-values <0.05 are shown in bold. NPI, Neuropsychiatric Inventory; ZBI, Zarit Burden Interview; SF-12, Short Form of Health Survey;
LP, living with patient.
adult child not living with patient) and the nature of
the caregiving role (sole caregiver or shared respon-
sibility). Across the four assessment points the fixed
effects were as follows: for family relationship, F = 5.0,
p < 0.001; for the nature of the caregiving role, F = 4.3,
p < 0.001; and for the interaction between the two vari-
ables, F = 3.5, p < 0.001.
The simple effects analysis of estimated marginal
means showed that adult-child caregivers who did not
live with the patient had the lowest burden scores
across the 36 months of follow-up, with the highest
scores corresponding to adult children who did live
with the patient. The burden scores of spouses fell
somewhere between the two. However, the scores of
adult-child caregivers did not change significantly dur-
ing the 36 months, whereas the burden reported by
spouses increased significantly over the same period
(F = 6.5, p < 0.001). In terms of the nature of the care-
giving role, sole caregivers scored higher, and their
burden increased significantly over the 36 months
(F = 7.7, p < 0.001). Combining these two variables
showed that the increased burden experienced by sole
caregivers during the follow-up period corresponded
to both spouses (F = 8.4, p < 0.001) and adult children
living with the patient (F = 5.8, p = 0.011). A signifi-
cant increase of this kind was not, however, observed
in the case of adult-child caregivers who did not live
with the patient (F = 0.0, p = 0.998).
In terms of the proportion of sole caregivers there
were important differences between the three groups.
The role of sole caregiver was most likely to be fulfilled
by spouses (68–84%), followed by adult children who
lived with the patient (42–66%), and adult children
who did not live with the patient (27–41%).
The data for the analysis of family relationships and
the nature of the caregiving role are shown in Supple-
mentary Table 2.
DISCUSSION
Analysis of the overall sample
The results for the sample as a whole confirm that
levels of burden are influenced by BPSD [2–6] and
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functional impairment [6–9] in the patient. In terms of
caregiver factors, burden had a notable effect on their
mental health [7, 13–16], and to a lesser extent on their
physical health [17], although scores on mental and
physical health did not change significantly across the
follow-up period in the sample as a whole. Being the
sole caregiver and spending more daily hours caring
for the patient were other factors associated with bur-
den. Living with the patient [25, 26] was associated
with greater burden among adult-child caregivers. No
differences were observed with respect to gender, age,
or years of schooling in either patients or caregivers.
The trajectory of burden for the sample as a whole
showed a slight increase over the follow-up period [3,
28]. Adult children living with the patient had the high-
est burden scores throughout the study; by contrast,
the lowest burden scores corresponded to adult chil-
dren who did not live with the patient. Spouses had
intermediate scores, and were the only group to show a
significant increase in burden. It should be noted, how-
ever, that the differences between subgroups tended to
decrease by 36 months, suggesting that caregivers may
adapt to the situation over time [29].
Trajectories of caregiver burden
The most novel contribution of this study con-
cerns the identification of trajectories of burden among
groups of caregivers. The largest group, G3, presented
a more stable trajectory than did the other two groups
(G1 and G2). This trajectory was associated with less
burden, lower NPI scores, and higher scores on men-
tal health. By contrast, the other two groups, which
together accounted for a third of the sample, had a more
uneven trajectory and reported higher levels of burden.
The group in which burden increased over the follow-
up period (G2) was characterized by higher NPI scores
and lower scores on mental health, the latter decreas-
ing progressively over the 36 months. Conversely, in
the group in which burden decreased over follow-up
(G1), NPI scores decreased and scores on mental health
increased over the follow-up period.
These data highlight the importance of BPSD (NPI
score) and caregiver mental health in relation to burden
[50]. It has previously been found that caregivers with
depression, poorer mental health, and greater burden
report more behavioral and psychological symptoms
in the patient when asked to complete the NPI [51].
This suggests that burden could be reduced through
the adequate management of the patient’s behavioral
and psychological symptoms, and by addressing the
caregiver’s mental health needs.
Family relationship and cohabitation
The caregiver’s relationship to the patient and
whether or not they live together is an aspect that has
not been widely studied. Analyzing these variables sep-
arately may produce confounding results because the
majority of spouses live with the patient, whereas this
is not usually the case among adult-child caregivers.
By combining these two variables the present study
was able to show more clearly that both spouses and
adult-child caregivers who live with the patient experi-
ence greater burden than do adult-child caregivers who
have their own home. This finding needs to be analyzed
in greater depth in order to identify the factors asso-
ciated with lower levels of burden among adult-child
caregivers who do not live with the patient; it may be
that a greater use of external resources plays a relevant
role here.
Another aspect that has received limited attention in
previous research is the nature of the caregiving role, in
other words, is responsibility shared or is the person the
sole caregiver. The present analysis showed that sole
caregivers experienced higher levels of burden. How-
ever, this factor was only significant for caregivers who
lived with the patient (both spouses and adult children).
In adult children not living with the patient, levels of
burden did not differ significantly according to whether
or not they were the sole caregiver.
CONCLUSIONS
The most relevant results of this study are as follows:
• The patient factors associated with increased care-
giver burden were neuropsychiatric symptoms
and functional impairment.
• The caregiver factors associated with increased
caregiver burden were poorer mental health, being
the sole caregiver, and living with the patient.
These factors were more important in the group
showing an increase in burden.
• Adult children living with the patient were the
group with the highest burden throughout the
follow-up period, whereas adult children who did
not live with the patient reported lower levels of
burden. Spouses had intermediate scores, but were
the only group to show a significant increase in
burden over the three years.
FUTURE LINES OF RESEARCH
The results highlight the need for more specific
analyses of caregivers. In this context, it would be
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necessary not only to consider the primary stressors
(those that depend on the patient) but also to pay spe-
cial attention to attributes of caregivers, which can have
a decisive influence on the burden they experience.
Indeed, rather than treating caregivers as a homoge-
neous group, research needs to examine differences
between them in terms of their relationship to the
patient, their gender and ethnicity, whether or not they
live with the patient, their use of support services, and
the coping strategies they use [52].
The aim here would be to identify the aspects that
need to be most closely targeted if we are to develop
successful strategies for reducing caregiver burden.
These more detailed analyses should also lead to the
design of interventions that, as noted by previous stud-
ies, are tailored to individual needs [53–55], call for the
active participation of caregivers [56], and are linked to
the context in which care is provided [57]. Some home-
based personalized interventions have been shown
to be effective at reducing burden among caregivers
[58, 59].
Finally, the results of the present study highlight the
need for further research into the impact that access
to external resources can have in terms of reducing
burden.
LIMITATIONS
This study does have a number of limitations. The
first is a common problem in longitudinal studies,
namely the number of cases lost to follow-up. The
percentage of lost cases (64.2%) was, however, lower
than that reported in other studies conducted over three
years (75.3% [4], 72.5%, [7]). As in these studies, the
patients lost to follow-up tended to be older and more
impaired, with mortality being a frequent reason for
cases being lost. This may have affected the results
regarding burden, since the patients lost to follow-up
were more impaired at baseline and, therefore, their
respective caregivers might have contributed higher
levels of burden to the analysis had they remained part
of the sample.
A second limitation concerns the mental health of
caregivers. This aspect was assessed on the basis of
the mental component summary of the SF-12, with
no specific scale being used to assess depression, a
variable known to be relevant to caregiver burden. A
third limitation derives from not having explored in
detail the support services used by caregivers. Our
results suggest that this aspect and its potential to
reduce burden is an issue that needs to be examined
in greater depth. Finally, the analysis did not explore
how burden may have been affected by pharmacolog-
ical treatments, whether psychotropic medication to
reduce behavioral and psychological symptoms or the
use of cholinesterase inhibitors to treat the disease as
a whole.
While acknowledging these limitations, the study
gains in consistency and robustness as a result of the
sample size, the three-year follow-up, and the use of
both the linear mixed model and the analysis of growth
mixture models to identify trajectories of burden.
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